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Analysis and Experiment for Asynchronous Motor in Default of One Stator Phase
WANG Rui,ZHAO Jin,DENG Xin,LIU Yang
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Science and Technology ,Wuhan 430074, Hubei,China)
Abstract.In many industrial applications,such as aerospace, traction and nuclear industry, how to guaran-
tee that the motor drive system can continue working even in default of one stator phase is one of the most im-
portant reliability indexes. The symmetrical-component method was used to analyze the steady-state operation
of asynchronous motor in default of one stator phase. The voltage and torque equations were presented, pointed
out the reduction of load capacity and feasibility of traditional Volts/Hz control, and then the vector control

scheme under such fault condition was also investigated. At last,the experiments are carried out to verify the

validity of the analysis.
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Fig. 1 Schematic diagram of three phase motor

in default of one stator phase
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Fig. 2 Equivalent circuit under single phase operation
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Fig. 3 Mechanical characteristic curves

under single phase operation

LR EEAREEFBERBERT
BRAETZHEVREMEEITHRYE, FRMEITH
Volt/Hz iZfT#RE TR T R.
3 WMEMBFLERHNES

REBEHEN -HRBAMNBERELE=ME
PlEdPHBEBENRA. IRBEHEEITTH
KEFERKBREIERARLENL.
3.1 BREFHFER

R B ALERA TAEEEXMNFRRE, 8AT
TR ERA o« -p B 2R RY . FABEMBER
A B i, =0,i,=—1,

. 1 —1/2 —1/217 A, 0
lsa

[l. ]=% 0 V2 —/3/2 [ib =2 |
Y b .
¥ 11 1 i| V3

Mo=0 Al BRMEELTHER FHE. B
REEH T2

U, R.+L.p 0 Lap 0 0
Usg 0 R,+L.p 0 Lnp iss
Ury B L.p ol o R.+L.p wl, lo
Uy —wlp, Lnp —wl, R.+L.p||ig

(8



I . F . AT AMNBRRETSNE 8

$AEZ 20105 B 404K B oM

1I/B 0 L,. 0 I,m lsg

v L. 0 L. 0|l

W, 0 L, L, | e
To=mLoigi. (10)

KA FHRFEHHIEZER, B 5 BHLIER B
AIE), B B 4T o HE B AR R R tE A, 2 B A Bk
5 &, X 2 A B IR A B R D A R S B
o] LU R O 1E P RE5 70 T e T A R TUF
{5 FIE Fr %% ¥ e T AE TR 45 2R .
3.2 BHRESTXEES

BAET T RRPIAR SRR, B T Al R
WHER. N U EERBEFMNENT
HEMMEER., B g BBREEN (L H
RESHZBERS TR « - BARR T ERF
MR

(. _rcosg ~—sing i a1
Lo 1 lang  conpllin)

[ e e
i sin ¢ — cos @ — JLiy
MR(DFL,BMHT i, =0, 841D X2
147 USRS E XS R o
p-=2eg

Hr e=arctan(is,/i%,)
MR (1D R A2 5 2 [T M ERAS

ig=1%. tiu-=2]i"lcos(p—e) (13)

H li'l = GF+iD
FAKXMDE247.8
i}‘,:«/gli*lcos(go—'e) (14)

KAOHEHTHBBEHTHE FRRSE, @
AR T LIRIB PR d, g BHEL IR
iw=iwt1i"sin(Zp—e)
(15)
{iWZiqu-}— 7"l cos(Zp—e)
BB HERER o MR EMT 2 514t8
R R & .

FEWASE] T BARBATF B e
AR EHSNYEEEER TSN, B THE
Bk ah e (AR H R R R I 3, X R R
SH B LB WAL E . AT B R
T W A LA B B 4 (0] R, S R LI B AR /DAY 1E
MTREMANGEESREAELENS XBRE

4 RAEFTHE LB

AT BRSSP AIEAT B A R LA, A S Y
RN T RRSRETER. B
PLBUETh# 2. 2 kW, BlE B & 380 V. Bl E IR
4.9 A, ESHE 1430 r/min, KIS XA TI 2

A TMS320LF2407A, Ty R R JH Z 2= 2 7

PM25RSB120,

Xtz e L, 2 A48T 200 r/min LA K 1 000
r/min WS BLK., B 485 FHAPMEET
RERBIKEE. NE 4. B S FH,. RERRF
ERG HEHEBREET. BEN BRI
JE B4R I 3%, AR BT 60U e e 1 3 B VRS L S IE
THE2HREZVENIH. B 6 4 1000 r/min
Bty d.q RGE . B 6 HF i, fl =M iz

AL g BT ER SRR SR

MIEM, W IE T XA HHES,

-4

1005576203 04050607 0010203 04050607
tls s
(2) R Rk (b) AHERFLETE

B4 200 r/min 8955 3 LA R AR | W BT
Fig. 4 Speed and phase current curves

at the speed of 200 r/min
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